The PK-3 Plus setup makes highly resolved studies of microparticles in the plasma bulk possible PK-3 Plus chamber, symmetrically driven parallel plate capacitively coupled RF discharge Argon gas at pressure 10 Pa-50 Pa, small symmetrical gas flux 3 µm -9 µm MF particles inserted, illuminated from left side with laser plane scattered light recorded with digital camera at up to 1000 fps vertical temperature gradient lifts microparticles into plasma bulk When gravity is negligible, a central void appears. The cause are the ions that stream outwards and push the particles away.
Complex plasma under gravity conditions (left) and when gravity is compensated for (right). Images from Rothermel et al., PRL 89, 175001 (2005) .
Experiments reveal an Apparent Surface Tension despite a Purely Repulsive Interaction of the Microparticles
Bubbles and droplets appear in complex plasmas with thermophoresis and low radio-frequency power particles are pushed upwards into the void the upwards force might be due to a gas convection caused by the temperature gradient in the void, the microparticle ensembles often are compressed into spherical droplets They are subject to drag by the background gas (pressure 20 Pa) and to random kicks from the neutral background particles to set the temperature to 300 K. A central drag force of 10 −14 N compresses the particle cloud to a sphere. The two images correspond to times t 0 = 0 s and t 1 = 5 s. The color coding indicates the kinetic energy of each particle. The microparticles will be input as stationary charge distribution in the plasma simulation get the distribution of microparticles n d from the MD simulation use as stationary sinks in the fluid code influence the plasma particles via ambipolar electric field after the plasma simulation: use particle densities n e and n i , electron temperature T e and ion flux j i to calculate the microparticle charge Q d and the forces on the microparticles
